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Abstract of JP 2000174339 (A) 

PROBLEM TO BE SOLVED: To obtain a GaN- 
based light-emitting element excellent in light 
emitting characteristic by improving the structure of 
a light leading-out side electrode, and obtain a GaN- 
based photodetecting element excellent in light 
receiving characteristic by improving the structure of 
a light-fetching side electrode. SOLUTION: The 
forming pattern of upper electrodes P1 has a 
repetition part, where covered regions in which the 
upper surface of a contact layer S3 is covered the 
electrode P1 and exposed regions in which the 
upper surface of the layer 3 is not covered but 
exposed, are alternately arranged. In the repetition 
part, a width of the covered region is W, a width of 
the exposed region is G, a depth from the upper 
surface of the contact layer S3 to a light-emitting 
layer S2 is (d), refractive index of the contact layer is 
n1, and refractive Index of the outside is n2.; In this 
case, W&lt;=10 &mu m, W&lt;=2G, and 
G&lt;=dxtan&theta 1 (where Stheta 1=sin-1{n2/n1)) 
are satisfied. Furthermore, other various kinds of 
modes are imparted to the upper electrode. 



Data supplied from the esp@cenet database — Worldwide 


http://v3.espacenet.com/pub!icationDetails/biblio?adjacent=true&KC=A&date=20... 2009/05/19 


<i9)B#BWWfff (JP) 


(12) & m 4# rF & 41 < A > 


#112000-174339 
(P2000-174339A) 
(43)£HB ¥$12^6 3230(2000.6.23) 


(si)inta 1 mwmn 

H 0 1 L 33/00 
31/10 


F I 

H0 1L 33/00 
31/10 


C 5F041 
E SF049 
H 


iSSS* »*SC0«7 OL (£11 H) 


(21)fflS5#^ 

WH^l 0-346237 

(71)ttt«A 

000003263 





(22)(fJS0 

¥f£10¥12J? 4 B (1998. 12.4) 

















(72)58U?# 

mm &w 











(74) A 

100080791 








mmm< 


(54) [*9!C!>«ft] GaN^^I^^^^^GaN^^a^^ 


(57) 

[ mji ] # & k o as -r fljo«fi<oaBi & k# l . .to 

& 12 0 Aft. & M<OtBffiO«3S & L . J; "J gSBftttO 
ftftfc G a N »g3fcS? £ fc . 

WB#cfcnT, wmmcomiw. m-iammcom^ 

G, 3V^^hJgS3i?)±®*^^lS2*T*^$ 
£cL hJl<7)MW£n 1 , ?f-#«®})f#£ n 

2 t LT. WS 1 Oxiiru WS2G, GSdXtantf 
1 (fcrtfU ei = sin-> (n2/nl) ) St£S^ 



1(2) 000-1 74339 (P2 0 0 0-r«i 


a Kmm#%ft&??3> -> x . mm t^tt L3isa%# 
*<&x^<m±.&wkLx, §&(m<»±m®m&. m 

mmmLmtc&^x , mmLcoumzm-f&m 

WS 1 0/im. 
W^2G, 

GldXtanSl (fcfc'U (9 1 =s i n" ] ( n 2/ 
nl)), 

r*> & ; t Jfflt g a nsmns****? . 

mm>mmm&^~y\±. mmffzy*? m± 
mzmiwffimt. 'mm#3y??ymm*m> 
■t mm a * * m&m t a^sciLum u s 

*. 

WS 1 Oiim, 
WS2G, 

G^dX t an<9 1 (fcJt'U 91 = sin-'(n2/ 
nl) }, 

■eft* ; t mm 1 1 & g a N^^g^n^ . 

ffi£ffM^££^GaN^m^&&3>';5 ? ? Ml 

^ttasms**, ftmipbetit&im u#& i 3 tins 

+1 £ t * Nat G a N^SftS^Jl^ . 


[ HERE 6] GaNmttfi^pn^Ci^T^aM 
'J 7£3&£f SStetWMtet'tS G a NaM£ 

^xmmmmhK, 

; t & t -t h g a n mmto&m? . 

t|f^Il7] GaN*fim*>feft4»3ei*WtSG 

^ix±3mmm^^ 

wzmmmmt&k. immtfiyfthMmmb 

t ; t <Ht^t-f£ G a N^gft^Sn 1 . 

[000 1 ] 

t fKB^H-f h ] *I6HB( i , GaN 
[0002] 

wz^m^m^x-h-^x . ifi*;wMEo»3t^ * 
— h (led) imm^ntzcoim^zm^-m^j 

tL&mZ&iXVh. GaNltit In, Ga b Al 
c N (OSaSl, OSb^K OScSh a-f-b-f 
c = 1 ) ?*3fi*fc£»¥»K*»W-* . 

[0003] liiT. 3W8*a»-ctt, mmmwtotub 

tc. M^S^TJfdtfigLriiicG aN^f^JB^ 
[0004] Ga NJRJWHPFiOHRWsaraUKi. 08 


!(3) 000-1 74339 (P2000-539 


1 2 2 £-ttf G a N^fe B BJfOSJl#; 2 C 

•v?VM%Bifcfm!ibcr>ay??hmt LX. 

*cn±.£.±mmp io (m^p^) Msftsfi*. 4 

<?7r-f T&ftffiK) ***ft*HSrC3!>4fc*>fcs Sift 

20 it, Tfi«3y^^s«2i&g(5^ 

4*&. ISreSKoJKB'^-VfcLT. H8 <b) t 
^1H&. fS (< L) 5gA^->^>, H8 ( c ) fc** 
*Sr, ®Kffi«BS(?DSI«***(ffeft4. 08 (b) <o< 

\m>^ -><?nm± . mm ±t s# f£tt 

fe^jfcLit^KOtfi-rflKifc^oTV^. 138(c) 
MLT^cK9£-tffiifc&-?T^4. ^-rfti). HI 

[0006] pn»^lCJ:4jiSS«*iK"5aj-r 
J: < £ < J: 3 i t«tM. 

[0007] 

S»3lSiHP» GaNjfig3tlR^T(±, Sffi<OlliH«ffiia 
tISJt &ftjt±*«ffi0>fli£'tl±. «SttiB8«BfflT 

If • KSWet: J: -?TK *) if} LSS^dW^t n3 ; fc fcfc 
4. 

{0008] SfeftSpf tefc^T „ SJHMKtfflV *fc« 
i.4i&ga**>4. LA'USJSiH^fcSi:. fsotS 

fcs mSS* f iB«SSiS't&*l«lfc-HJ-fc:i£4«fc-f. ^<?)fe 


[ 0 0 0 9 ] ifc, ft*#Ffc*»HTU:. < 

H£?l< 1 4 fc . f^iloy- hffiBi*«*Jil L . ffltfi 

[0010] *m?3Wmi.. G a NSiat^Ftfc^ 
[ 0 0 1 1 ] ifc. *&i?toffitf>i*gti. G aN^gft 
[00 12] 

SBfcS? is J: G a N*mSfl®Blfli. IilT«#m 

£*t44><o?;fc4. 

ymcOMffimt: n l . ^#cOJl^Sr n 2 t ^4 1 # , 
WS 1 0 //m, WS 2 G x GSdXtan<91 (fc^f 
L, 51 = s i n-' ( n2/n 1 ) ) , Th&ZtZft 

[00 13] (2) GaNmmapntifetzXiXft 
aatCffi 4 + 'J T £ &£-f 4 ft® HOI £ G 1 4 G a N 

Bffi^ mm 4 )t i6<?D G a N SSffflfr t * 4 3 y ^ ^ Y 

asii*^^? h«±ffl^s^-rsai$^4^^ 

fc ^3StMAt'M 0 m LWftZtth ffi&H?- >X 

d , M<DHJf$S: n 1 , ?h#«ffl^lr n 2 

WS10/im. WS2G. GSdXtan 


!(4) 000-174339 (P200 0-§F3 9 


6 1 ( fcfc'U <? 1 = s i n-i ( n 2/n 1 ) ) . fife 

[00 14] (3 ) GaN*H*W»A>**3S3Klft*t 

fHf^ajTvi<fflS:±3fflli: L/C, IBfcJf «±MtJ£ 
(i, ^ffi^&t&fc^GaN^ttfta^&Say:* 
i?MS:^LT±«Wffl**RJtfeii, KJh4nHB<. ft 

[0015] ( 4 ) fflfflRffifi*- 5 vfWBVh-? 
T, IMIfflUffi**^ a -y h*-«8ETft fcJJB ( 3 > tS 

[00 16] (5) 3y^?hJB<?)|*||»t=iJft&. «« 
[00 17] (6) GaNMfi«pnI^:i;-o?* 

SCt HWfc-t § G a Nm^*g**T„ 
[00 18] (7) GaN^Wff*^*S«3fcl&|Tt 
^GaN^gMBtJ^T'^T, 3l3ftBtC*tU3te** 

»i, mS&ffM'Tl.^iOGaN^fii^^l.^y^ 

Wi. t ^mz&^fm 0 m imzirtmiii/ < * - 

[0 0 19] GaN^fcti, I n, Ga b A 1 c N (0 
gagl, Ogbgl, OScSl, a+b+c=l) 

[0020] 

[ftffl] ±iE ( 1 ) ^^S^&MitTii, JjSttffi^ 

r< L^Jiftj fcfflS1-Sas#) fcfcWC. JJB ( 1 ) tfO 
± -3 Ic, W s G, d, nl, n 2 1 Ojum, 

©W=a2G, SSG^dxtanfil, fc&feLTHS, 


«t9 LB LSM^ft J/t I. . - a £ H 2 -CfBrnteSlB^i- 

[oo2i] iliEOfcafcziiKseii* fss^i?s (m®p 
ion) *mmm$hbb^z. ®.mmb&mm 
t<o&,mt u^mmm^itz^x-hi . ±ia 

fix, m^n^±^mtL^mmma^m 
■^&xnb<ommm%.zti% . ijaotuv^T 2 g 

mmm^ < & 9 , ^4 o , mm 9 m ua*&*iK * 

[0022] ±IE® t ©OffiSfc 1 -7 T , *h#fc£fJTM 

t *0)&mi*t>iT£. dt3mtit^ftxn%,tf%!kt 

b Gbcom uymvtoz. ±£m~mfrhWTiz 
dtmmtiximi-^^tm^m^tit^L 1 a, 

mm (?Ui^TGaN IfeHA 1 1 ^ t as-r 1 1 
<. ZiDb$, G£dxta.n8 lb-t&Ztfcii 
X. ml (Bffi^IIT) Mm2 (tSSSSE 

ST) 4T«HTlB#i9iut3eL 1 £, Jfs 30±ffi 

[ 0 0 2 3 ] Jiie ( 2 ) OS3fe*i i <JDfiSSt t tt, W. 
G, d s nl, n25r±f2(2) (Oi^tC. W, G v 
d, nl, n2^> ®WS 1 0//m s ®W$2G S ©G 
SdxtanSi (stit'U, (9 1 = s i n" 1 (n2/n 
1 ) ) tM%tZZt££~>T. 3t«iajJB^<03E«ftS 

[ 0 0 2 4 ] JJB ( 3 ) OSBiai^WKTtt. 5i*S 

[ o o 2 s ] ±e < 3 > cvmM^mmtez^zmt 

T.±IE(4). (5>«HS»i:LT, SM6ffl«ffit3 

> ? ^ h a t comvmzMzffiti zmMzwutizb 

t\ 16(a), ( b ) {&mm**8rc*tX 5 
[ 0 0 2 6 ] ±IE ( 6 ) Wg^-T^JSttTli. l^ft 


! ( 5 ) 000-174339 (P2000 -HG3 9 


ft, 8Bbffllkt&. 

[ o o 2 7 ] jje c 7 ) <Mvm?<omm?ii. ±.m 
tizi-ox, %mtxmm^m<^ r > , mm 

!£. 26}fc)lT"?)2£5£i£*£ 3 5 0 n mOl 34»Wi: 
10028] 

wz-o^xum-h. ®u±. ±ie ( i ) <o363t*?« 

( D Hffit ) £*t £ G a N jRSBiy 4 K 
(LED) fciSl/O^. UTF, ^flta^ittW-fftR 
fcli, ?7r-f 73^±CG aNS£fi«£&£Stffc 
f«J£^L iiSflttffiSrP^. T««8£ng[fcLT 

«SSK» . g&s £ «f s & ask* j£ v vcs^aa 

[00 29] piHOflTCIi, H 1 ( a ) (Cijft «k 5 (C, 
SJHBRl Ji(ct-y7rS (H^S« fctfLT, nil 

S 1 . I nGaN?gttlS2. pfay^^Mtpl 
?77 h'JB t SrfcfcS PIG a Nl S 3 tfJgjfcSirTii 
9 . - eo«Jlfto-ft3&«»»«tx -y f - yfZtix til 
GaNJBSl**SajLJtffiSi:*-7TV^. iOJtajL 
talGaNfSltll TSG«ffi ( n£%&> P2i< 

3B*s*i. z.-yf->7'xm$hKmmfo<nm±mi,m±. 

SPSS (piMS) Pl**JBtiES*LTVi*. 
[ 00 30 3 1.MW&P 1 ^ffM^-Mi. H 1 
(b) £jKf±3fc. <lfA?-y«lgi;ioTfc 

4 ^fcftfclB^aaBftJS'r* 9 . r < Leo 

t m^mmmmz^z^m o m i,mt% r> x 

V^4. }MW&P lcO'p^SUftS^P 1 aii. 7>f 
#>4. HI (b) fciKl-±f5WffitDA-AiTffi<?)-5*>. 

m ^ g k^c Lfc t> « a® 2 x-h h . m 2 iz^-t 

J: 5 1 . t«i £ W. tM OMR* G . 3 y ? ? b Jf 
<9Jfflr*£nl. (ilfft. <0JHJf*£:n2 s 
Piny^ M±ffi*>*,a3fcl 4-C<7)£0St dfc L 

[00 3 1 ] i&95lL^bV)«ft^M^-y(;t.. < 
&fgi^. 13 (b) Ki^J:5&|3|£«PM#. 


fit sajfttf*: aiiwtct fctiTffliicswt lt. 

[0032] ±Sfi«ffi^<5iML^^JI^{±|ISS$ix 

e-tifst^jiaoKiiFt^sfcft, 0. 0 

1 m m- 2 jtx mgjfc&*#a L V ^fflTft 5 . 4 ft . ±M 
[0033] tt«fflt±. m^/^ftBfffiT'OmE 

timfflfttm^x mm, au. nl pt. p 

d. I r . Co. Cftif«)tfi*»/5.—3ja±<0**fttH 
[0034] ^K^'I't^WS . ^JfccO^f^-XAt 

■sswfflt- *aait uttt. *tt4pn*s^tej:*2ji 

( HOMO, SH.) . DH (r^Kfoi^) fciS 
3fiOfli!. Ji^ftjt^^'-r.&SQW (Single Quatitum 
Well). MQW (Multiple Quantum Well), Jt^-Kyb 

(C^tSSgST* 1 ), DHtttffififltfti. 4fe, 
SQW. MQW. K-y MffitCO^ii. A'UTlh 
7x/H t S: ^At'#Fl!Kf V ^ + ; WD« Ji^ft 

[0035] pm3yf?hm±wfrhmM±T<m 

*». SQW. MQW, fi^Fv h«3ttf>i§i=5-k. 3^ 
^hffliffi*^, #p^xy^^^«iSc7)±ffi, ID 

j£f£W*JC hJf±ffl^A,p n®^<0ff 

[0036] ^--= -y^m^Sr^-f 

4^W4VtLTfgtt^ix^GaN^ B H a Ji. 4fc. 0 

y H^f> -y7c?)WWfflV^il4 . 
[0 0 37] 3y^^bfliOJffiiff*n lii. ^V^^h 
/f«?)tt^K«t^tt>^4)& 4 '. 01] iiS'. ifcR4 5 0nm 
«BCMLT. GaNT"(i2. 4 93. Al,., Ga 
o,9 NT1S2. 4 2 655ri:i:^S. ^itf$ n 2 

JW>JB#f*n2-lfc:Sr4. 

[ 0 0 3 8 3 3 MO#f4WiG a NMfi^I 


!(6) 000-174339 (P200 0-BU39 


a i ■t * t mmsmm- s ? 

[0 0 3 9] tf-S-y^Sffikii, UiLXfct 
^^^M^^tt^^^^l^^T^-^T, ML 
tS\ S, M. Szef (SB^H) "¥^*tV^ 

x" , {*oism3®ij, 1 6 3W) mmmm 

[0040] GaN&j&ftgrjfc&g-fr&^tf, HVP 
E. MOCVD, MBES&^j&W&fU MO 
CVD ■ MBEjfc&*#*U*. 

[ o o 4 1 ] ±ie ( 2 ) ^m^mmiz^xu. 
pm^yftvmzz-n&Bcomwizm ( 1 > «f»w 

[00 42 3 mz±Ml ( 3 ) Of63B^F<OJB«tonr 

mmim±, ma) <7m%,m^tmmx%*) . lai 

(a) CDliit, HS(?)«cDS^«^i:>"#tSS^ 
S. ^IBfcSH^iffi^BPlii. 05 (a) 
J: 0 fc. l3KttSffiP lit. P 1 2 1 

M»S i 3 (=31 fc SfufcSffiT** . ttttffl^ffiP 1 
2(1, 3©Ktt«ffiPl ffi*l*lta#iStBBSJ: 0 

JSnSj-Cft*. 4fc, 05 (a) tS-f, GaNaM&f&g 
7?v Fl ( = 3>^ M) S3T*5. 

[0043] m%\mM<omMi. mm/^mmm 
±ib ( 1 > oflsaesRT-cwLfcWHtfflv^^t 

fc, 0. 005/im-0. 0 5xim#'#^LV\ 

[0044] #tiffl®B±, mmmm^mmt m 

[0045] WBSIil»SSl:*A7- 


^-yiilig^ft&v, 135 (b) (z^-fMtli, 3 
y^hfliiM^ *Miffl«ffiP12t:J:-3T*S<3 

fc, HI (b) ffi<LSL. 03 [a)««HFtt, H3 
( b ) <?m>it<F>nw$.. l5]'[><?)R#c. WAW^<n^ 

tzJ^-y tLXi>^\ 04 (a) ^4 

fc*oTiv\4rtMJB(l> «383K3f^F«±aJ«ffi 
«P&g^00*>W=fi 1 O^tm. WS2G, £iIJ1LT 

[0046] ±fE#JS^I^-?i>tK*l «t ■S (c, i<0 
( 3 ) c^^^TIi, WffllS^^^MW 

UK 06 (b) iz^-fXo^ ay?7hMS3(?)m 

asspiifc® q * m-ri mm&wf $>nt. nm.±MQ 
mtL^mmzmfxLiw 

[0047] tttftfflSfiS^g v f^r-ttt LXfM~t 
St^ti, pMm<nm^. A 1 , T i , T a , S i&iV) 

[0048] *^aih,i£i, ±ib<?) ■£ 3 1, a y ^ ? h 

Sft3t;««J:LT, S*Wtl6(tS. «SI£ll±«ofPffl* 
co^iinS) k-TSSaBL TV K-r^rftioTit 

gjn:^ g a N^M H s H ii t -r 4 as« , »fiw^ ( mta S 

i0 2 , S i, N 4 s Aij o 3 ifflv^SMK* 

[ 0 0 4 9 ] JblE ( 6 ) <9£3E* ; FOffiRfc-3VvCfi. 

fltSfco^Tti, JJ2 ( 3 ) «^3tS?OS£afl^*fflt- 
£. fctfL, WiaffTftiftJftt, ±IB ( 3 ) i0^3K 

as^fcii^o, wfflis^av N^p-ttic-rsss 
^bt *>«.. ±te ( 2 ) ±ie ( 6 ) 

[ 0 0 5 0 ] at. JilS ( 7 ) £0^^£?)i^tOVi 


!(7) 000-1 74339 (P20 0 0-Cq39 


l> hJKOflBSEW-14, JJJ ( 1 ) , ( 3 ) <0 

(a) mm, ®8<vmnm^m£t?#mzti 
h . r oases? tt± , mwmsyr&t <?>?t>y 

-yi±, iJB ( i ) 0m&t=w*&tmL, wm/m 

Jf ( = pi?77 Fff) S3«±fflS3 1 (-jSW»-C 
^LTV^) fc<i, Kt0fWtD!HIS3 2*«Rttfe*lT 

[005 1] ±$SfSii. ■> 9VfcX't>tLl££ 

3t»if4L^. ±w.mm^m^9~ya. mi (t>) 

cO< LS, 03(a) <*>*H4*. 03(b) *>IMrf>H 
[00 52] |7tStplay^^ hflcOJIS, fip 

J6 S 0. Um-5^mig«|fflWU. 
[00 53] Dfl^RJi:. pitay?? hJfS 3«iIS 3 

mm*, mmmmmm^^x . mtmmz&AK 
[00 54] \mv&SRfre>?fflg<n±m*-?0>&2 

[ 0 0 5 5 ] ±f5mn£? i^^-vfcts*^ 

i>K r < L«t&j fcffl3**»4J'tf>«fi&<Ola£ 0 . 1m 

[0056] mmmmibm^miX't^w. x 

•y f-y^WMWttfcitji.S t >;r?f -f 7M 

^-y?" (R I E ) S^-St^ff ^S. CiOR I E£r 

[00 57] 


DsmrttaiaL. *s#h^tti 1 0 ov±?%& 

L, -If-v^x-yf-y^tTo^, £cofMitI?ffl§U;: 
«!)fi, iMSfe5 0 O^iTTtfflWt LT I- ! J.xf- 

(ottmg) Njg^t Lxry^xr 

SrStU G a N^K? 7 

[00 58] CDHfl|}t]ffiKS:1 0 00'Cte^41U. 
JK^tLTTMG ■ 7 y^-TSTs h'-A*y hiLTv- 
5y£SL. Hll (a) fctSWSnSriy^HB (n 
1?7 7 FS> T&SnHGaNJiS 1 £3jumj&K$ 
■tot. m^X. hWfW^x'W [TMD.TM 
G, Ty^-T, S^yfcSU In 0 .i Ga 0 . a Nvg 
ttSS2^^jStL/t. Zbfc, T MG ■ ry^-r ■ t" 

x^?D-^y^y*x=.;u-7^y7A (Cp2Mg) 

GaNlS3^5. 0 ( = d ) itft^-ti:/^ -?-cOff 

»h»^ } m t xt$i% i-fyy^z 
mitt, 

[0059]JS*tt> PM^y^^hSS3c0±M(C. 
AA'.y^tcj;i9JS^2 000A<7)SiO 2 MSrBJtt. 

^ - - y ^bS; l . H 5 -f X -y f - y ^ t i 0 a^Wfc n 

^'t, Ml (a) tiF-ri^^JWfjt^t Lfe„ 

[0060] c«®«®^] f>w.?>?2hm±m<?)$ 

i 0 2 MtMLT . 7 * MJ V ^"7 7 1- KffiC J; 9 < L 

OOA^Niif, ^-<0±tWS1 000AOAul*Jg 
KLfc. <-LTU7h*7fcj:9, < LMA^-y<?yt 
ffiP 1 1 Lit. i^B#« r < L<?5#j <?>&ft<DW&!& 

comG) a2jumTfto!t. HttCLT, nPlgP2 
t LT, I??2 0 0A(?)Til. -eo±tif$ 2 3 0 0 
AcOA 1 fSZm&lti. SEt«-Sffi«*-S -y^ffi^fi 
|,^6 0 0°CX 10mi ntffirx-j^Lfc. 

[006 1 ] ±SP«^Pi<?)3*)co*'yTVy/HiP 

laW. ±IEi;f5]«{3LT. J¥§ 5 0 0 AcON i B, ^ 
cO±tJI$ 1 5 00A<7)AuJf£?FML, U7h^7fc 
J; 0 JgjS L it . i WM^fSr s f - 7 7*t4»S L , JJE 

(lXOSBHffflLT. GaNSLED&S!t. 

[006 2J#feilfc«3e*1 t ti. W=2/xm, G=2 
wm, d= 5. 0^mT'S>^T, WS10//m, W^2 
G s GSdXtan^l {t^tfL, Sl=sin"i (1 
/2. 493) ) *gi£LTV^. -fOLED&To- 
lSXfAgc^yhL tU^^aiSLitti^, K 
*450nm, 20mAt. 2. 5mWTifcD,El8t 


!(8) 000-1 74339 (P2000-/W39 


[00 63] &Jfcffll2 

ljum, G=ljum, d = 5. 0 mX'fo o T . WS1 
Ojum. WS2G. GSdXtan^l (fc£U #1 
= si n-i (1/2. 493) ) £SiJ£l/CHS. 
[0064] £<9LED£\ To — 1 8Xf AfitV) 
>-hL. K*t«SLfci:£*, JW4 5 0nm, 2 0 
mAT. 3. 0mWTA9. SlJfem Ol&^il^JilJt^ 

[0 0 6 5] HSfi$l3 

*HM#iJTii. ±|H ( 3 ) t LT@ 1 ( a ) 

t^-r mmwm . m 5 ic^t±w^mmto *> « * nm 

K S2, S30M*TS;L fcRat?** 
[0 0 6 6] CiSifctt«^D pS3^?M ( = pS 
9y-/YM) S3±te5S3tettttSi£ft®U:. jfcf. 7 

* h u v ^ 4 tmux o fiiST^i«^s«*iffl« 

if£2 5AON i S, -^<7)±fcJfS 2 5 Ai7)AuJi£B 

14. H5 (b) KSttilDTftS. [stfiKLT. nMU 
*§P2i:LT. ffS2 0 0AcOTi)g. *C5±(dS£2 
3 0 0 AO A 1 JlfcflflRW:. Hfc^lJBKO^-i » ? 
tt£ : i#^^6 0 0°Cx 1 0m i n®ga7*--/l'Lfc. 
[0067] fttgflll&f 7 * Ml V ^7 7 * 
ti y)J^-~ y/U S^t-Ag&SfcJ: OSS 2 0 
OAOTiJf, -?-(7)±tJS$ 2 300 A<0A 1 JHSrSJg 

iHSatettUffitaftfcSOBJ: 0 < . H6 ( b ) 

[0068] _l«mp i <r> o t>v>X>r a y?mmp 
iaii mmitmmzix. jsssooaoni 

JS. *-<5DJh£J?£ 1 5 OOAcOAu/fS-jfMU U 7 b 

(3) O^SB^tLT. GaNlLSD^It. 

[0069];cOLED£. To-lSXf^m 
yM. atfj£M£U:i:£6, K4 5 0tim, 2 0 
mAT, 3. 0mWTj>9. «ffl«ffiO^V vf&fctfD® 
BJMffi^ftOLED^JrtA. Ji#ft«±#®Tl. fflrt 

[0070] MIM4 

ffltc, «ffl±gi:LTS i 0 2 JI*»jRLfcitW 


(i. !8S0l3fcH«fcfe3l5s^£JBt£U:. S i 0 2 Jg 
ffi, U7b^7tJ;i?, Si0 2 Jfco±ffl£ 

fc. 

[007 1 ] + yTiZjmis ±1S ( 3 ) OHftf|^<7) 
A*yx-^ g y£lT<7)GaN^LED£#£. iOL 
EDS:. To-lS^fAdfc^VhL, JJB**S!l^ 
Utt;-?>. tI4 5 0nm, 2 0m AT. 3. OmW 
Tfc 0 . 3 03 L E D lZ . ^c^t«## 

[0 0 72 2 HJIM5 

j&mmvn, ±IE ( 7 ) WfBKSB^ LT. Hi 
(a) teF-ffflf*ffit. S7fcKTT. ±gi5«ffi«Bfe± 

t/ P M=! y i> ? vmmm^ti: g a l e d zmm 

l*Lfc. ^iTbSM. A 7 7rl, GaNSgfilS 
K S 2 , S 3«3WI * TO, 1 fc R«OX^T 

AS. ^«'L. P MGaN3y^^hJfS3^Jgig^ 
0. 5^mtU, 

[0073] f#^.tl7t^>-7^& x.yf-y^t «t 
0 PIG a N r? >^ ? M S 3 t MftJl S 2 CO-gP^X 
'y^y?'B*U n^^y^^hJlSl&^aiS^. n 

[0 0 74] art. m7t^tJ;5t. pi^y^^h 

iS30±MS3 1t. D!aiS3 2tfl»ftt*fc»Si 

v\t. ± i $mmmmm i t< tm^-y^m-? 

Xj>n$-yx%~>X, <L»«i, 
g2>Ldm. $ftODfl&{@4jumfcU:. -?-C0^K5-fx 
y f-y^K J: 9 . JtffiS 3 1 *^DiBBSriB *3 Ttf , Stt 

[0 07 5 3 mztvfcim S 3 1 1, KWI 1 1 
RSt LT ±S«ffi& < -ytLX&$L Ltz . 

iOimS-?-y7*t#Rt, ±IE ( 3 ) OlBtSH^ I 
T, GaN3RLED£#fc. COLEDSr. To-18 
^rA^f7^yhL. JUASrffllSLJtti*, **4 
50nm, 2 0 m AT, 2. 5mWTS>D. MSPO^Vi 
LB^^-yfi0mHi<7)LEDtj:fcAL s 3^13^ 

[0076] MWJ6 

tCfflV^-^X^f Au/N iSfliiftt LtikJJW 
Mfe^J 5 1 |Bl-<?)ffi5t* i lS^mB& LTfflKTS Sit 
[0077] 

SHitOffl « OiSWK i-oT. i 0 »3l£!»tt«ft*i!t G 


i(9) 000-174339 < P 2 0 0 0 3 9 


o-MfcsrriaT-ai.. ift, *^^s*s^ffi3t 
O-M k lt *>#s&t s e: k £ . 

[02] Ell (b) ^■fiSRt^A-AilTS^a 

[03] ~fc9EPMz. x h ftmw , ±.mmm^mmi 

-XOMk LT fciBH-f S £ k £ . 

^ - > Wffi^flj £^-f 0T*J> & . * ft . * 

[05 ] *wm£mm=?-<». ±&*&misw 


[06] xmuzzifflM?®. immm^im 

rr y $ ? hS<AflBt<A-ffl£S1-HT* & . 
[08] ^*cOGaN^3t^^aJlfflji. «ffi<ryt 

si ni3^;n(;7»;Hi) 

52 (SKIB) 

53 pMny^^M (?^>y HE) 
Ll ft 

pi ±as«s 


[0i ] 


[02] 


(a) 


■Pis 


S3- 

S2 
S3 







> 


-PI 


PS 




S 2 &*JE GSttJB) 

S3 pgliyir 9 hM W5> K£) 

L 1 36 

PI ±8S*ffi 


(-a 0) )00-l 74339 (P2 0 0 O-+BtS 



mi: 


(3 1) )0 0- 


1 74339 (P2000 
[08] 


-139 



(.72) ±ft J¥-fS F^-A(##) 5F041 M03 CA02 CA04 CA05 CA34 

^H^WrfJ^K4T@3#W HHm$l CA40 CA46 CA65 CA66 CA83 

imw^mmmim^ m3 mi cbb daiq 

(72)?£HM R& — fi= 5F049 MA02 MA04 MB07 NA01 PA04 

£SMWW?iE4T@3#it =1S«SI SE02 SE05 SE09 WA03 


